Wave-Vortex Decomposition of 1D ship-track data
<” with weak nonlinearity in the balanced flow
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' b Measured: Power Spectrum of a homogeneous random field ¢(k) Energy spectrum Goal: Decompose £ (k) into
horizontal velocities and ¢ is the Fourier Transform of its covariance Cv(k) 1 Ay o Wave and Vortex components
buoyancy u, v, b along 1D track function: C¢ (k) = F[E[£(0) * £(x)]] Ch(k = 2 (eSS )RR ) E(k)~Ew(k) + Ey(k)
/ Previous Work
_ . c
Helmholtz decomposition Assug1pt|ons. » . . Biihler et al. 2014
u ==y + ¢y : a (k. l)‘de |(';:k‘ D) ar: isotropic v' Helmholtz decomposition of K (k)
* Wave and Vortex motion are ) )
v =+, + By uncorrelated into K% (k), K¥ (k) using 1D data
ineti - PR ) along track
flnililc erlirgy spec.trum K= |: \V/Vave motpn. .|nert|z|a—grawty wi\{el v Proof of wave energy “equipartition”
E(C + ") has divergent and ortex motion: purely geostrophic statement:
rotational components Ey =2K%y
K(k)~K¢ +KY ‘ Nondivergent vortex: K‘I’V =0 (Callies et al 2014)
New Work
Allow weak divergence in vortex flow following QG omega equation: ~ . Additionz| as'sumpt.ion TEGIEE] a7 ve.rtical SRR
Holton et al. 2012 Assume w(k, L m) are independent at e.g. Charney’s relation for geostrophic turbulence
0 . 2
s different (k, [, m),can prove: EY is a function of Ikz +12 + %mz only

(Vi + ‘1(75:??) Vig =~ (~V2I(W, %) + 02T (%, Vi) v E?®, and E¥, are uncorrelated

v E®, can be determined by E¥,
Y = ¢ <nonlinear step

Synthetic example:

v Iteratively solve for Ey, (k), Ey (k) from E(k), K®(k),K¥ (k)

consistent with the omega equation:

EY,(k)> E®y(k)> K, (k)> Ky, (k)> Ey (k)>SE = E(k) — Ey (k) — Ey (k)
]

% / I- i Next step: apply to realistic data...
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